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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode member for a discharge 
tube of low cost, long life and low power consumption and the discharge tube as 



well as a liquid crystal display using the electrode member. 
SOLUTION: The electrode member for the discharge tube is formed by plastic 
working in machine work of a clad metal plate of a double-layer structure of a 
metal layer (B)1 made of a high-melting-point metal material and a metal layer 
(A)2 made of nickel or nickel alloy. Preferably, the electrode material for a 
fluorescent lamp has the high-melting-point metal layer (B)1 coated on the inside 
surface of a hollow-type electrode and the nickel metal layer (A)2 further inside. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

In the electrode member for the discharge tubes used as the discharge section of 
the electrode installed in the discharge tube, 

Said electrode member is the coat metal-electrode member which has the part 
which covered the refractory metal layer (B) which is high-melting from the metal 
layer (A) on the front face of a metal layer (A), 

The electrode member for the discharge tubes by which it is characterized. 
[Claim 2] 

Said metal layer (A) is the metal layer which consists of nickel or a nickel alloy, 
The electrode member for the discharge tubes indicated by claim 1 by which it is 
characterized. 
[Claim 3] 

said refractory metal layer (B) - molybdenum (Mo), a tantalum (Ta), niobium 
(Nb) or those alloys, and ** - it is the metal layer which consists of at least one 
inside, 

The electrode member for the discharge tubes indicated by claims 1 or 2 by 
which it is characterized. 
[Claim 4] 

Said coat metal-electrode member is having processed into said metal layer (A) 
the clad plate which carried out the clad of said refractory metal layer (B), and 



formed, 

The electrode member for the discharge tubes indicated by any one of the claims 
1-3 by which it is characterized. 
[Claim 5] 

Said electrode member is an electrode member for the discharge tubes which is 
an electrode member which has a crevice and has the hollow effectiveness, and 
is indicated at least by any one of the claims 1-4 characterized by the thing of 
said crevice for which said refractory metal layer (B) has covered the inside front 
face on the front face of said metal layer (A). 
[Claim 6] 

The discharge tube characterized by considering as the discharge section of an 
electrode using the electrode member for the discharge tubes indicated by any 
one of the claims 1-5. 
[Claim 7] 

Said discharge tube is the discharge tube indicated by claim 6 characterized by 
being a fluorescent lamp for the back lights for liquid crystal displays. 
[Claim 8] 

The liquid crystal display characterized by using the discharge tube indicated by 
claim 6 as a back light. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a liquid crystal display at the electrode member for the 
discharge tubes used as the discharge section of the electrode in the discharge 
tube, and the discharge tube list using this. 
[0002] 

[Description of the Prior Art] 

Probably the discharge tube is used for various applications in the field from the 
former. The cold cathode fluorescent lamp which is one of the discharge tubes is 
playing an active part especially in recently broadly as a back light for liquid 
crystal displays, such as a notebook computer, etc. 
[0003] 

It depends on an internal dc-battery for the power source which makes a pocket 
device drive at the time of carrying by pocket device like a notebook computer. 
The back light for liquid crystal displays is also switched on by dc-battery 
actuation. However, there is a limitation in the power capacity of a dc-battery. 
Then, reduction of the power consumption of the cold cathode fluorescent lamp 
used as a back light becomes important. 
[0004] 

It is necessary to lessen power loss in the case of the discharge which becomes 
the big cause of the power consumption of a cold cathode fluorescent lamp about 
the increase in efficiency of power consumption in order to attain a scale and 
low-power-ization as much as possible by reducing power loss. If the work 
function which is easy to emit an electron applies a small metallic material to the 
electrode member (it considers as an electrode member hereafter) which serves 
as the discharge section of the electrode installed in (1) discharge tube from the 



former, it is known that it is effective as reduction of the power consumption of a 

cold cathode fluorescent lamp. 

[0005] 

Moreover, in the case where a cold cathode fluorescent lamp is used as a back 
light for liquid crystal displays, it tends to become a short period of time that a life 
is exhausted by the time amount which a user uses on the 1st being long etc. as 
contrasted with a user's needs etc. in many cases. Therefore, it also becomes a 
big technical problem to carry out reinforcement of the fluorescent lamp. 
[0006] 

Depending for the life of a cold cathode fluorescent lamp on the rate 
[ exhausting ] of the mercury vapour with which it fills up in a cold cathode tube 
(there are usually many glass tubes) greatly is known. Apart from mercury, the 
enclosure gas of rare gas, such as an argon and neon, is enclosed within cold 
cathode. If sufficient electrical potential difference for the electrode of the ends of 
a cold cathode fluorescent lamp is built, the enclosure gas of the cation-ized rare 
gas will collide with the electrode member of cathode, and will carry out 
sputtering of the electrode member. By the sputtering, the atom of an electrode 
member jumps out into an enclosure gas, and forms mercury and amalgam. 
Consequently, the mercury vapour within cold cathode may be exhausted and it 
may become the life of a fluorescent lamp. Therefore, in order to prevent 
consumption of such (2) mercury vapour as much as possible, it is required for a 
sputtering yield to use a small electrode member for the discharge section of an 
electrode so that sputtering of the electrode member may not be carried out if 
possible. 
[0007] 

In order to be easy to emit an electron to the above and (1) electrode member, to 
aim at reduction of the power consumption of a cold cathode fluorescent lamp by 
applying the metallic material with which a work function becomes low and to 
prevent consumption of (2) mercury vapour, there are JP,2002-100319,A and 
JP, 2002-1 10085,A to offer a means by which a sputtering yield solves the 



technical problem of a cold cathode fluorescent lamp which carries out 
reinforcement using a low electrode member. In these official reports, a work 
function is small and using selectively the metallic material chosen from niobium, 
titanium, tantalums, or these alloys as an ingredient of an electrode member is 
indicated as an electrode member to which a sputtering yield is reduced. As the 
effectiveness, these metallic materials are refractory metals compared with the 
metals or these alloys of the used nickel system, its work function is small 
conventionally, and it is shown that the sputtering yield of an electrode member is 
reduced and the reinforcement of the fluorescent lamp can be carried out. 
[0008] 

Furthermore, producing the electrode which formed the crevice in the electrode 
member which exists at a head as the discharge section with the metallic 
material chosen from niobium, titanium, tantalums, or these alloys (let hereafter 
the metals including these which have high-melting be refractory metals) is 
indicated by JP, 2002-1 75776.A. In this official report, it is shown by by having 
formed the crevice in the electrode member that the lowering of power 
consumption which can acquire the hollow effectiveness it is ineffective to the 
advantage of a hollow electrode, the reduction in generation of heat, and 
reinforcement can be achieved. 
[0009] 

[Patent reference 1] 

JP,2002-175776,A 

[Patent reference 2] 

JP,2002-110085,A 

[Patent reference 3] 

JP,2002-100319,A 

[0010] 

[Problem(s) to be Solved by the Invention] 

However, a refractory metal ingredient becomes [ the nickel used from the former, 
and its alloy (it considers as nickel material hereafter) ], and since it is expensive, 



it requires cost for the electrode member using a refractory metal ingredient. 
Although molybdenum or niobium is put in practical use by the electrode member 
of a refractory metal ingredient also as a case at some fluorescent lamps, for 
example, there is the actual condition that a price becomes several times from 
the electrode of the conventional nickel material. 
[0011] 

Moreover, the electrode member using a refractory metal ingredient may mainly 
be difficult as compared with the conventional machining. For example, since a 
refractory metal ingredient is a dogged material property compared with the 
conventional nickel material, it is mentioned to the electrode member of the 
configuration which wishes the plate which is a raw material as the discharge 
section that it is difficult to carry out processing shaping etc. therefore -- from a 
viewpoint that processing is difficult -- cost -- it may become high 
[0012] 

This invention is made in view of the above-mentioned technical problem, and 
the discharge tube is cheap and it aims at providing with a liquid crystal display 
the discharge tube list using the electrode member for the discharge tubes and 
this which realize becoming long lasting and a low power. 
[0013] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, in the electrode 
member for the discharge tubes from which the electrode member for the 
discharge tubes of this invention serves as the discharge section of the electrode 
installed in the discharge tube, said electrode member is characterized by being 
the coat metal-electrode member which has the part which covered the refractory 
metal layer (B) which is high-melting from the metal layer (A) on the front face of 
a metal layer (A). 
[0014] 

By using the electrode member for the discharge tubes of above-mentioned this 
invention for the discharge tube, various advantages -- it can mainly be supposed 



by making a refractory metal layer (B) cover that it is cheaper than the electrode 

member using a refractory metal layer (B) - are in a metal layer (A). 

[0015] 

Moreover, the refractory metal layer (B) which has covered the front face of a 
metal layer (A) selectively at least has a small sputtering yield, and since 
consuming the mercury inside the discharge tube etc. can prevent, it is 
satisfactory for it being reinforcement. 
[0016] 

Moreover, since the work function is small, a refractory metal layer (B) can carry 
out the few fence of the cathode drop electrical potential difference in the case of 
discharge. Therefore, it is satisfactory also about the viewpoint that power 
consumption can be reduced. 
[0017] 

In order to consider as the electrode of such a configuration, an electrode is 
formed in a metal layer (A), the front face of a metal layer (A) can be made to be 
able to cover the film of a refractory metal layer (B) after that, or various 
approaches, such as the approach of producing an electrode member using the 
following clad plates which carried out the clad of the refractory metal layer (B) 
on the front face of a metal layer (A) beforehand, can be considered. 
[0018] 

Here, said metal layer (A) of the above and the electrode member for the 
discharge tubes of this invention may be a metal layer which consists of nickel or 
a nickel alloy. 
[0019] 

moreover, said refractory metal layer (B) of the above and the electrode member 
for the discharge tubes of this invention ~ molybdenum (Mo), a tantalum (Ta), 
niobium (Nb) or those alloys, and ** - you may be the metal layer which consists 
of at least one inside. 
[0020] 

Said coat metal-electrode member of the above and the electrode member for 



the discharge tubes of this invention processes into said metal layer (A) the clad 
plate which carried out the clad of said refractory metal layer (B), and may be 
formed. 
[0021] 

Thus, machining etc. becomes easy rather than it also forms formation of a 
complicated electrode member from the plate of a refractory metal layer (B) by 
processing an electrode member into said metal layer (A) beforehand from the 
clad plate which carried out the clad of said refractory metal layer (B). Plastic 
working is easy if the metal layer (A) of the melting point is generally low 
compared with a refractory metal layer (B). Therefore, if it does in this way, the 
electrode member for the discharge tubes of a complicated configuration can 
also be formed. 
[0022] 

the electrode member which the above and said electrode member of this 
invention have a crevice, and has the hollow effectiveness -- it is -- said crevice - 
said metal layer (B) may cover the inside front face at least on the front face of 
said metal layer (A). 
[0023] 

A refractory metal layer (B) can be made to be able to cover with considering as 
such a configuration in the crevice inner surface front face of an electrode 
member on which the hollow effectiveness happens further, and the property 
which the low power of the same hollow effectiveness as usual, reinforcement, 
the reduction in generation of heat, and the low power by the refractory metal 
layer (B) and reinforcement compound-ized can be acquired. 
[0024] 

Moreover, it is characterized by making the discharge tube of this invention into 
the discharge section of an electrode using the electrode member for the 
discharge tubes of above-mentioned this invention. 
[0025] 

Moreover, said discharge tube of this invention may be a fluorescent lamp for the 



back lights for liquid crystal displays. 
[0026] 

Moreover, the liquid crystal display of this invention is characterized by using the 

discharge tube of above-mentioned this invention as a back light. 

[0027] 

This invention can acquire now various effectiveness, such as low-cost-izing of 
the discharge tube and the liquid crystal display using this, reinforcement, and 
low-power-izing, by using the electrode member for the discharge tubes which 
combined the metal layer (A) and the refractory metal metal layer (B) as 
mentioned above. 
[0028] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained based on a drawing. 
The operation gestalt of this invention is an example desirable when carrying out 
this invention, and this invention is not limited to this operation gestalt. 
[0029] 

Drawing 1 is structural drawing of the clad plate 10 which is the raw material of 
the electrode member of this invention. This clad plate 10 is producible using the 
metal clad technique of explaining below. Each metal layer is adjusted at the 
process of a clad so that it may become desired thickness, a refractory metal - a 
layer - (-- B -) - one - nickel - material -- a layer - (- A -) - two - a clad - 
carrying out - an approach - rolling -- a method - an explosion method - 
general - using -- having -- **** . Although the rolling-out method was used for 
forming a clad plate 10 with this operation gestalt, you may be anything as long 
as it is the approach of creating clad plate material. Since advantages etc. differ 
to each approach, respectively, the optimal approach should be chosen as 
production of a clad plate. For example, in the clad plate of the board thickness 
and precision which are demanded, since [ easy and ] it can form in high degree 
of accuracy, the advantage of the rolling-out method is suitable for forming the 
thin refractory metal layer (B) 1 . A clad is carried out to one side of the plate of 



the metal layer (A) 2 by the thickness of 5 micrometers, and the clad plate 10 
which is the plate of this invention completes said refractory metal layer (B) 1. 
Here, the application of a clad plate 10 etc. is good also as a metal layer system 
by which the clad of said refractory metal layer (B) 1 is carried out to both sides 
of the plate of the metal layer (A) 2 of nickel material if needed. 
[0030] 

Drawing 2 is the hollow mold electrode 20 of this invention formed using the clad 
plate 10 of drawing 1 . A hollow mold electrode consists of electrode member 
20a and lead-in wire 4 which are the discharge section. Lead-in wire 4 can carry 
out welding of the glass bead 3 like drawing 3 like a well-known technique in 
consideration of carrying out welding to a glass tube at a next process. The 
hollow mold electrode member 20 is well used to a fluorescent lamp from the 
former. The effectiveness that the advantage of the hollow effectiveness being 
acquired and being able to obtain a hot cathode fluorescent lamp, the brightness 
to approximate is acquired is the same as usual. 
[0031] 

The clad plate 10 of drawing 1 is machined to hollow mold electrode member 20a 
of this invention. With this operation gestalt, processing formation is carried out 
so that the refractory metal layer (B) 1 may become the inside front face of the 
crevice of hollow mold electrode member 20a. Compared with the refractory 
metal layer (B) 1 although [ the metal layer (A) 2 ] it consists of nickel material 
which is a cheap metallic material that it is easy to machine, you may be iron (Fe), 
copper (Cu), aluminum (aluminum), or its alloy in practice, and the optimal metal 
layer (A) should be chosen. 
[0032] 

In the case where a clad plate 10 has the thickness of electrode member 20a 
fixed as the former, since thickness of such an expensive refractory metal that 
the metal layer (A) 2 becomes thick compared with the refractory metal layer (B) 
1 can be made thin, the material cost of the whole electrode member 20a also 
becomes cheap, and formation of electrode member 20a which has a crevice 



from a plate with the property of a metal with easy plastic working, such as nickel, 
becomes easy compared with the electrode of a refractory metal. According to 
this effectiveness, an electrode member can be mass-produced cheaply. 
Moreover, not only the crevice configuration of a hollow mold electrode member 
but offer of the electrode member which is a still more complicated electrode 
configuration becomes possible. For example, it also becomes possible to form 
the electrode member which has the complicated configurations of having two or 
more crevices, such as the shape of a configuration and a taper. Here, the 
machining approach from a clad plate 10 to these electrode member etc. should 
just choose the thing suitable for this invention in consideration of a well-known 
approach etc. conventionally. 
[0033] 

Drawing 3 is the cold cathode fluorescent lamp 30 which comes to use the hollow 
mold cathode 20 which is said electrode 20. The hollow mold cathode 20 of a 
couple counters inside the glass tube 5 with which it filled up with rare gas and 
mercury vapour, and is arranged, the hollow mold cathode 20 and the glass tube 
5 of the couple which is the discharge tube with which the fluorescent screen 6 
was covered by the wall of a glass tube 5 are welding the glass bead 3 by which 
welding's was carried out to lead-in wire 4 to a glass tube 5 beforehand, and 
welding is carried out by this cold cathode fluorescent lamp 30. The end of lead- 
in wire 4 is connected to the electrode of the couple of a cold cathode fluorescent 
lamp, and the other end of lead-in wire 4 is drawn from the ends of a glass tube 
outside, a couple - a hollow -- a mold ~ cathode - 20 -- between - this -- lead-in 
wire -- four - minding - the exterior -- from -- discharge - being enough -- an 
electrical potential difference - impressing - if - a hollow - a mold - cathode - 
20 - discharge - the section - 20 - a - a front face - it is - a refractory metal - 
a layer - (- B --) - one - from - mainly - an electron - emitting - having . The 
emitted electron collides with the mercury atom which exists in a glass tube 5, 
excites a hydrogen atom, and generates ultraviolet rays. These ultraviolet rays 
collide with the fluorescent screen 6 formed in the wall of a glass tube 5, 



wavelength conversion is carried out at a visible ray, and the cold cathode 

fluorescent lamp 30 emits light. 

[0034] 

If the configuration of the cold cathode fluorescent lamp 30 of this operation 
gestalt is explained more in full detail, the bore of a glass tube 5 will be 2.0mm, 
and Ar gas 10%-Ne gas 90% mixed gas will be gas pressure 10KPa in 50mm 
and a glass tube 1 , and the distance of the hollow mold cathode 20 of a couple 
will have enclosed (Mercury Hg) 500microg. Here, in electrode member 20a of 
the hollow mold cathode 20 which is a cylindrical shape-like, the outer diameter 
of the base circle of a body is 1 .7mmphi, and the die length of the cylinder shaft 
orientations of a body is 3.0mm. 
[0035] 

It is known for such the discharge tube that a discharge phenomenon will tend to 
happen by the inner surface of electrode member (discharge section) 20a of the 
hollow mold cathode 20. Therefore, if it is the electrode 20 of this operation 
gestalt which made the inside surface part of the crevice where it participates in 
discharge directly and a sputtering yield tends to become high cover the 
refractory metal layer (B) 1 The sputtering yield which is the advantage of a 
refractory metal will be small, reinforcement by prevention [ exhausting ] of the 
mercury in a fluorescent lamp can be attained, and a work function can offer the 
cold cathode fluorescent lamp 30 with the advantage that there are few voltage 
drops in cathode small, and power consumption can also be reduced. That is, for 
the above-mentioned reason, from the electrode member which consists of 
conventional nickel or a refractory metal ingredient, the cold cathode fluorescent 
lamp 30 of this operation gestalt which comes to use the hollow mold cathode 20 
which consists of electrode member 20a is easy to manufacture, and can attain 
low cost, long lasting, a low power, etc. Therefore, if such effectiveness etc. is 
taken into consideration, the discharge tube of this invention is suitable as a cold 
cathode fluorescent lamp used for the back light for liquid crystal displays etc. In 
a liquid crystal display, it is as having already stated that it is anxious for low- 



pricing, reinforcement, and reduction of power consumption, and the discharge 
tube of this invention can be attained also by using low cost, long lasting, a low 
power, etc. for a liquid crystal display. 
[0036] 

If there are at least 5 micrometers or more of refractory metal layers 1 (B) in this 
operation gestalt as a result of an invention-in-this-application person's inquiring 
wholeheartedly, it will be satisfactory for acquiring the effectiveness of reduction 
of a sputtering yield, and reduction of power consumption. However, if the 
refractory metal layer (B) 1 becomes thick too much, the effectiveness of 
reduction of a material cost and easy-izing of machining may become small. That 
is, if the amount of an expensive refractory metal is lessened in the whole 
electrode member, the jump of the material cost of the whole electrode member 
will be avoided, but since reduction of a sputtering yield is the property of a 
refractory metal ingredient, the effectiveness of reduction of reinforcement or 
power consumption will stop being able to obtain it easily, however - a refractory 
metal -- a layer -- (-- B --) ~ one - thickness -- being actual -- dealings -- needs -- 
depending - an electrode - a member - 20 -- an activity - a mode - a refractory 
metal -- a class -- a metal -- a layer -- (- A -) - two -- both sides - a refractory 
metal -- a layer -- (-- B --) - one - having covered -- a case - etc. -- ** -- **** -- 
discharge - a property - differing -- things - it is -- since -- five -- micrometer -- 
thin - even if - moreover, the case of being quite thick - it is . 
[0037] 

Moreover, although the refractory metal layer (B) 1 is the desirable small niobium 
material of a work function and the metal layer (A) 2 has good nickel which is 
easy to machine, it is not limited to those ingredients by the same reason etc., 
but if the refractory metal layer (B) 1 is a high-melting ingredient, it can acquire 
the same effectiveness as this operation gestalt rather than the metal layer (A) 2. 
[0038] 

Moreover, the discharge tube of this invention may be except a cold cathode 
fluorescent lamp. For example, the discharge tube using cold cathode can be 



broadly applied to the discharge tube of a semi-hot mold etc. of course again 

also except cold cathode. 

[0039] 

[Example] 

(An example and example of a comparison) 

Molybdenum (Mo) material was used for the refractory metal layer (B) 1, and it 
produced clad plate 10 by the rolling-out method in (Nickel nickel) metal layer (A) 
2. The thickness of a clad plate 1 0 of a molybdenum layer is 0. 1 mm in 5 
micrometers. This clad plate 10 was used and the hollow mold electrode 20 of 
the configuration shown in drawing 2 was formed. The path of the base circle of 
electrode member 20a in the hollow mold electrode 20 is 1.7mmphi, and the 
height of cylinder shaft orientations is 3mm. 
[0040] 

Using this hollow mold electrode, as above-mentioned, the cold cathode 
fluorescent lamp 30 illustrated by drawing 3 was produced, and it considered as 
the example of this invention. Moreover, as a comparative example, using the 
electrode member of the conventional nickel material which does not use the 
electrode member 20 of this invention, the cold cathode fluorescent lamp was 
also produced in same approach and **, and contrasted and measured the 
cathode drop electrical potential difference important as a property of expressing 
the effectiveness of a cold cathode fluorescent lamp, except it. The cathode drop 
electrical potential difference changed the overall length of a fluorescent lamp, 
impressed direct current voltage to the fluorescent lamp, and measured and 
asked for lamp voltage. Consequently, conventionally, to the well-known 
fluorescent lamp having been 120V, 110V and since the cathode drop electrical 
potential difference of the fluorescent lamp of this invention was small about 9%, 
it was able to aim at reduction of power consumption. Moreover, about a life, 
being extended 1.5 or more times as contrasted with the example of a 
comparison is checked, and an example can be conjectured to have been able to 
attain reinforcement by reduction of a sputtering yield. Moreover, since it was 



only having used 5 micrometers of molybdenum and most was almost nickel, the 
clad plate 10 which is a plate of electrode member 20a was able to be raised 
rather than the electrode member using molybdenum also about reduction of a 
material cost, easy-izing of machining, etc. As mentioned above, it is clear to do 
so the effectiveness excellent in this invention article. Therefore, it can apply to 
various fluorescent lamps for applications, for example, the back light for liquid 
crystal displays etc., and is dramatically useful on industry. 
[0041] 

[Effect of the Invention] 

By using the electrode member of this invention for the discharge tube, the low 
cost of the discharge tube, a low power, reinforcement, etc. can be attained. 
Therefore, if this discharge tube is used for a liquid crystal display, the low cost of 
a liquid crystal display, a low power, reinforcement, etc. can be attained, and it is 
dramatically useful on industry. 
[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the clad plate which is the raw material of 
the electrode member of this invention. 

[Drawing 2] It is structural drawing of the electrode concerning this invention. 
[Drawing 3] It is structural drawing of the cold cathode fluorescent lamp 
concerning this invention. 
[Description of Notations] 

1 A refractory metal layer (B), 2 A metal layer (A), 3 A glass bead, 4 Lead-in wire, 
5 A glass tube, 6 A fluorescent substance, 10 A clad plate, 20 Electrode (hollow 
mold cathode), 20a An electrode member (discharge section), 30 Cold cathode 
fluorescent lamp. 

[Translation done.] 
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[Drawing 3] It is structural drawing of the cold cathode fluorescent lamp 
concerning this invention. 
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